Cited Document 



@Int. CI. 3 

G 01 C 1/00 

G 01 S 3/78 



© B*m&Vf Ft (JP) 

6960— 2 F 
7210—5 J 



& *S fi 1 tb 4> 

Hg59— 220610 

@4>Bfl BSf059^(1984)12Hl2B 

6 H) 



@¥f gg Bg58— 95236 

@i±5 R BS58C1983) 5 f\ 30 B 

©3£ fjfi * 



JI|#l|f#|Z#JI|nT72#* 



w ffl m 

1. SS © £ ffe 

r * & * * * v 

2. 4# rp I* * © fg B9 

'J » hfrifi«L;fcjfcfcSjt^&«tt©K#6M» 
Mi'J^TTi/'f-fe^t^ t © »J - T T f 

-f -tv-^©ai»«^3*sjpj):tt»'5ftc©aj^ffl 

^<!:^fS©«fflt*ifc«-^&Jt*Si:* t © ifc 
tt«^ffla«*©fcffcK:**JS L T ft- IK id fls 3 ft 
-6^1 ,Wl2€>****t* tftb^^^^Jt 
j>ffi#3ft&fmtt©¥^ttfc**;fc»:£(£fc 

3. fg yg © m * si 9^ 

C ¥6 m © is fltf # if 3 

t © 2£ <M * WJLtfHtt**tW«i>&^ll* 
t?^;£^AXffim©&#£.5ffi£Ktfctoi-&7fc 



fcp © J: 9 K: , f£5fei*/i!3ftT^&t©«l© 
© v ^ »; „ y m r 4 *s * a- * m -t ^ * 

a** f$ He x 

_L f £ 0 © ;£ * > ^tf>-^^:©^M^^ffi^ 
ft £ © r & J? , lii i |g| K ^ *q < 9 y t 

, & 2 © 

5EiL^toTi4, m h , % i © ■* f 

■te ^ IT J i ©Ht^t J 1 £ *) mfefc ®L 0 

J 2 <D * 'J » h t I f t ft -fe X J 7 . 

1 * ^ b tt -t ft -t ft 5& 2 Qg (a) (b) K ^ -T * 5 * '* 



65- 







£ tl b '* 




/yj r«i m r a & £&t bb 


£ $IJ 






-t -b » * 1$ # ft ^ ft # L X 


* 


b ti h , 






tt » 


Ji Vc 


£ l 


1 2 O -t y f ■ ; 7 , i 2 £ J£ 




* bs , t ti b 


i~ & <? X j>* Ifi 2 © -fe x 












-f y 




ffi mi 


r £ , 






h 






r$>^^ 0 * ;fc t t © j£ ft 


m m 


Eft fc H Wi 


& # 




© T 


i O ^ o 




- ?5 * Iff 3 0 tt Htj fg (D (D 




^ 4) © 




£ <. ep ^ s # ^ & b ft & r y 




3 I © ^ 


m k 




$ tl 




3 3 


3** ffik >t b n . & ® K tt ^* ^ 


rj — 


r # _ 






5 3*5 © 


b tl 


T U> -6 o * ?fc * sfj Be # ^ u 


n — 


K ^ — 




3 4 Ktt-ttl^n? * h -fe A- 


3 6 i 






B£ 3 ix T & «, H co X 0 Km 




*L * -fe ^ 


V tt 


fcf ae -* y ? h j uifio^ 


e >> 




m. t 



£ tl X ^ & * 

HLtV»i. L^-L, Jft 3* a» jt, *B -fr * * 

n» it tt o. 5° © & ^ i> t^^jtTtT^tisr^&jt 

£ ^ * *¥3 fel _fc *C ffl 7> < L T *> * f K X *> ft M 

& fa Ji £ ^ £ t £ t £ £ t/^ * L /t # ^ r , c 

O^^Tt±*»^tt^t 0. 5° © ffl Jfe T ft (ij -f £ 

© m ft r £ i? , tiLM-hfllfltitf&iJi^-fr&K: 
tt o. s° *c is a & re © * - ^ ^ 

i . C © 3? s£ "P #1 5fc B» it <D 0. 5° © & t>5 J? JW jfc 
l»ll^^^Ltt^, _bBd^_h©^/ti^lS:^M 
trtifl®P?2: % © r * o Tfc • 
C ^ W © @ fft D 

-66- 



»HH3S!)-22I)R10(2) 







t AW 


L A 5fc 1® jt 


s B if±* V ? h 3 2 ji i§ L t 




3 — K " f ^ 






- K '* # - 






^ & 7 * h 


-feA-3 5, ^ iotgjt^ 




© 7 * h -fe 


A-3ffi ^^AI4 = " i " 


. A^ 


r = " o 


" © ffi 2HS # # « *> , C © 


^ * h 


-fe 3 6 i 


©ttl^ffi^tt^&^teSllsItt 3 


7 frc ift 




t©^^^^ll]j^3 7 TWtA 


;j S n 


Jfc <S # © = 






* fe b ti h 


- ft , ^ is ii jt jh •? 5 *c tt r 




- K '* ? - 


x 3 <oilct^«? * h ffl '* 


? - -/ 


3 s x *? 1 




V <o « 


i ^ zs 








-'^A-^j^©^^^ — S3 S^JgK 




t iT- b '* * 


-^35,3 9K4 ) ^]^K:7 


^- ^ -t 


3 6 Z ,3 


ff 3 3d!^iSi U T ISJ: *t n & . t 




it h -fe A' 5 


6 2 . 3 e s © th ti is n tt mf e ^§ # *a 


S (H J^S- 3 7 


fc^jj&six, m ^ © « ^ to a 




ii t t ^ ^ 


A' ^ at s P ^^m^j 5 z> x 








c mm <dw, 










h x i? 


m m w m m m l , ^ , c © ^ y * v t 




h % [pj K m w: ccd y = 7 r ^ ^ y t 





L * t © CCD y - T T 1/ -f he v (C X j) ftj 

y v vtM^xAtt^tifc-kmitfr&it-t&t 

t *> K s to 'j - 77 H "t i'f Ott^ffi^t 
RfT ^ © fii: <t ^ it ^ L x t©Jttttii^3ffl^^ 
« 0 - - 1 "^-2>^tt" 1 0 " K$tit 

i^^&^^r^to UX 5 t -i- & t©T$)io 

WT, C © ffe H3 © — *JfcW(CO^-CiaiIi*# 

^fe -r % r 4 ^^^^i^-fe>--y-©^^^Ko^ 



h 4 2 j& V b ft & o t 'J 9 h 4 2 Irl *g 

5 0 Am^^T^i?, W JLK 7 * h \s *S * Y K X 
Jtttttttttii&iiIK: X ^t^I^n^,. 

t © & # as * j ti#j;tw:&^#©^3£&6^idt 
%*%.if?*frhiLhJ , ')x^4 3 © mm Kmn 

b ft h o £ © 7 y a 4 3cr>mffi&Kif±^&7 

4Ar*4 4tcftl,XWA.ti. CCD y ■= T T 1^ -f -t 

S V 4 s # » W b it & • to CCD y — T T ^ 4 

* v 1*- 4 5tt^5i^^f|[|]{, -t © ifi # * * i 
© ?U ^ ft # m i SB * y ? b ' ^ t it 5? -t & J: $ 

K * ~£ ft > J. ^ > jg 3$ :Sfe £ © l£ , ^ t £ * ifc 

.* y * h < 2 t^rSJ^&XSK&Sti^o 
CCD y — T T ^ 'f t^f 4 S1f±^t<Dm%,&fc£ 

«T , 2 0 4 8ffi^*^^i CCD y - T T ^ <\ -fe 
^irfcffiJflLTV^^* « # ± 5 O-t^^i^ 

# m m *i o. o 5° £ * -6 o Ms » jt # *& ae y 



MBE8 5!)-220filO (3) 
7 4 4 *i ccd y— Tx^'f-fex-y-* s k: 

& % & %L < Ltl^&o ftf * =F & 7 4 ^ * 4 4 © 

£k&$tM1& tr£ . CCD iJ=T7l^'l-k>'tOO 
#:>tJ«flE4&t£fc3£*L* fc£ 6 0 0 ± 5 0 nm 



&22ic 19: 








V c * 


t © T* A iS 




9fc ifC_ 




x m 6 m . 


IB7lSS|*fl]^TiftM-t-4o 


_b 




«©#3*^ 








* l£ # 7° 


V jC Ik 4 3 s ^ 7 4 Ji> ? 


4 4 


*■ ft 


L T ccd y 


-TT^*i-t^y-4SK£ 


^ X 




3 ft h o t 


<D CCD y — T T ^ -t^xif- 


4 5 


K A 




myte>ftl£fr%iif±s ccd y 


^ y 


T v 


'f 4r y t < 




m 7 


(») 


K a* -t" X 5 


K * h o U ?fc ^ o "C , CCD 


y ^ 


r t 


-f -fe ^ 


4 5 <d <&m m k wt » ^ 7 ia 


(b) K 




*D < » A It 








# * m 3 n 


-60 t <D CCD y - T T L" 




if- ^ 


5KH CCD 




(c) (C 




X 5 4 1 ffl 


Jta 30* 1 si ^ frc st*r s -^^^ 0 * 



^ ^ ^ ^* 


ift ^ 3 n x J? , §d « 


£ b 




«t t © ^ 






% ft h 0 


C © CCD 


y ^ 7 7 1/ /( t > t 0 


X )> 


W ^3 ^ tl- 


W ^ tt 






Lx l/Z 




h 0 t © m m € 2 © & 


?j in 




spj my w 


lei jg (agc ) « JK:^^^ 


ft h 


0 t © 


AGC 6 3 


W:^fS*jt©A^^K: X ^ 


x % 


© & 3d»* 




m & k , %k- 


5£ © 


JBE « * 




x 5 [§i s& © m m icmn-t 




<D X %> h * 


t i> , 






m& t % 


& 7t A6 . 




m it 


K KM L 


7t « ^ K 




AGC 






u * fir*cra— u-«^©« 


ffi it 


LX i*l £ 


ft ~T x 


«f iWILffi X OK 


* & 


i> © r t> 


h 0 t © 


AGC 6 aotti^W^ttit 




6 4 © — 


^ A ^ S« 


^^i(i&^^&c t © ifc 


^ 6 


4 <D fo?5 


A ^ ^ 


htm ^© l^it^ S v TH 3ft; 




ftX 2? 


i? . C © 




it m 


* t&m 


7 O (b) frC 






X % c © 


Jfc <*» * 


^ ^ b ft m 7 ESI W K ft •* 




. A # 5 



7t « ^ 


^ mm. 


mm 






T 


© 4jft 






0 








a- , mm. 






© 






" 1 




u 






© 




n & m -h 




c © 








ft 


1 , 


ft 


2 


© 








#65, 


6 6 (C 












t n 




ft 


1 




ft 


2 


© * 0 ^ 


#65 








fir 


BE 


CCD 


y 




T 


T 






-fe >- ¥ 


5 X j? 








?j 






t 






K 






ie ccd ak 


» in] ft 


6 J 


X 




m 


^3 


^ n 


h 






y 


* 


« 


# fc ft ft & % 


© T 




i 




t 


© ft 


ft 




n 


Mr 




Jt ««* <y 


¥ © tb 


^ m 






X 






jt 










EIJ 


•b , m 1 




>- ^ 




5 






fe Jt 


« 






4 


© 


til 


^ « n & 


" 0 - 












1 - 








K 








Jt 5 




ft 


2 


© 


^7 










YX 




« 


m e 4 <d 


ffi ^7 ffi 






1 














0 








<b L * 




Jt 




ft 




L 






0 






m 7 m (d) 


It 5* ^ 






m 


1 


© 










5 


(t 


WL 




^ © fti 


^ « * 


& 




0 


" - > 




1 




K: 




ib 


& CCD 


y — t 










^ 5 


© 








m. 




x , ^2 §1- 




% ft 




ft 


2 


© 










6 




tt 




4 <o m 


13 m * 






1 


" ■ — ► 




0 




V 










& « 


X 


X 




It 


ft IS 








h 


0 





-67- 



m7Ea(d)K:^^-r, o ccd y ^ t t ^ -y -t ^ 

t t -5. T . *l»#tt#tt:CCD';^7Ti'<f-te^ 
V 4 5 K A & ^ frjZ%to±<Dfai>l *) <D ,i>$LW. 

-c *> h & b * mi te * i <d * &<Dmm > w 

Mttm i . m 2 <d * ? * 6 s , e e <om mm. 
t±mn& * * KWte-s ttxinn^tL. c © an * 
* *± ^ ^ h v & * * * 8 Kfcm-Z ft h * c <o 

X 7 \ \s & * * 6 8Tk±A1jfemi?v ? ? « 
^ C L K X ^ T LSB ^ fa K 1 * h y y V £ ft * 
Vi t 3 ft Z> o LfrLX* t.€>*S7Yi'&** 

h t t # r £ h o 

CCD !/=7Ti'-f-fe5'-*-«5 
KX^T^^tL* C <D CCD l> T T ^ ^ f 

2 0 4 8 CCD y-TT^^-tx-^rf 5 £ 



»BiS50-22llfilO(4) 

&m L*.ty& > ft & mm* o 5'tt6ti^ 

£ t <t r $ £ * 

* *t * toifiScK: xnw:, o. 5° <t to $ * p& # 
©M#ifcfcW***tfi1Wflfcgtf:r. ccd © 1 
&&®nfrMmKfk$Lfr&ft-fZ>ftt6> CCD K 

i£mLX*Vyb42t CCD U^TTU-f-fe^ 
< 3tD#f i Lt, 5 & £ /3 ^ *i * CCD 

v ^ r r ^ >r -t ^ * 5 * ^-mi&Mmfr b&m 
-t & t t &-c * & ° 

bK , li SS / M a 4 3 W; r -j ^ ? 
■fe^to^&ij^^i t <t 4> fc . CCD v - T T 

-t v < 5 <D#ffi^<D^^^lrg£^:[S&©A 
&f *c 5tf U^-Kt & t HJT $ & 5flJ A *; 
Lt^i, fiPt>* 8 ® K: $5* *u < * »; y h 

4 2 t CCD y^TTt/f-fe^ir* 5 W <D mfe* 



7 B y.#A4J©JS|£r^$:n<h-^££: % n=J= 1.5>1 
JC & JiU 30* 

sin 0 ~= n sta 0 ' 

ft 8' ifcfr-<m$f ft z± $ (tut^ti 

t 7t , CCD 'J^TTi/'f-t^-?-* 5 <D 1 ® 3fc 
*5£©#*M»li6<i'fcU / 'J a ^ 3 £ f# A L & 

h 

ft-mm d<? i am ft 8<Dm&*:7F-r*><DT:*>bs 

(I) W; / 'J ^ ^ < Jfr^AL^^^-S-fc^^*© 
T 2> £ • £ C? * A&ft8frJ<*<*l>tftfr 



h ™o 

(deg) 

d« t Am ft 9 t <o m % *± m i m k a» r 

^^*a< . l up ^ ^ *? <d ft ft m 6g dtf WtA^T^ 
J:J?^:l^^:©^ia&^^7>5_hi6Lfca: $ (c IWI R 

^ ft y A«I^^^-rfi^(B|Cft^5ni. t 

O 7t ^ » CCD M77^^V^4 5<Dffi^^** 

t in , 7"yxA^30tf^ri, ccd y — t t 

7^A'^<^fc^y,h^2i ccd y — r r ^ 

4 3frXtf=?&7 4 4 4 & j& i* L <i <& 

qnk-t h c t i^r m r * - 



-68- 



* it . t © t A J * a- * » -fe >- -y £ # ^ fa 
t £ &&S*ttefc^tlL*-&^©l!fcffiS&<t Ltf 

ffl & a* *± . *ioia#c^-j-*a<Hs>'^©3t 

^^5r2flaHE^L* £ © V * h * r ' ^ 

5 5>*c» y = 7 7 ^ -t y t CCD 'J ^ 7 T 
-f * © T tt 4 . 

* © fib * t ©^5y©f & ^^>c4^1iri 

C $fe<£ ©&Hi: D 

JUJt, W&Lit t 5 K C <D ¥eW K £ titt > ft 
4. @fl5©flfi#ftgttf» 

g§ -f- & ft (c ^-f«tP&ffifj5St o . $&4mnmm6 



»BB8 59-220610(5) 

<onv&m®.-km-t\& , m 7 mum e m<& Mitt 

U m -f h it *£> K & -t m , % 8 U * fg9ls3fri 
* ix ^ it t& 4 m K & W h 7 V * ^ <D ft- M * ffi.W 

^^m^^^(Dit^mommmm, m 9 mint a 

&ftMftfrffi:m<O l $&->k^1-m . & 1 0 0 Wit 

4 2 — y y h , 4 5- CCD 'j - 7 7 ^ O 
>" * , « < - ifc « S . 6 5 , 6 <f - §|1 t I 2 
© * V > f s 6 7 - 1)$ 3* £ff , d * - 7 h U- 



tofiSAn^A ^Sdr M in ft m 



5 IB 2 g| 




Sd Sp 



?^raB3f)!l-22yiU0 (6) 




m 8 



a) 




c)JUUUMim 



d) 



V 



'0" 




0 xi 



X2 



9 a 



m io 





5<f' Xtffl 6 



-70- 



Knglish Abstract 

of Cited Document 4" 

JP,59-220610,A(1984) 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 59-220610 
(43)Date of publication of application : 12.12.1984 



(51)Int.Cl. 



G01C 1/00 
G01S 3/78 



(21) Application number : 58-095236 

(22) Date of filing : 30.05.1983 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : OKAMOTO KAZUHIKO 

KAMEDA YOSHIHIKO 
KOMATSU KOICHI 





(54) DIGITAL SOLAR SENSOR 

(57)Abstract: 

PURPOSE: To enable high accuracy detection of a sun 
azimuth direction, by receiving sunrays incident to a 
linear array sensor arranged so as to cross a slit 
provided to a light blocking plate at right angles from 
said slit while comparing the output signal of the sensor 
and a predetermined threshold value to count the 
compared value by a counter. 

CONSTITUTION: A slit 42 is provided to the center of 
a light shielding film so as to cross the longitudinal 
direction of the light shielding film 41 at right angles. 
Said light shielding film 41 is provided to the surface of 
a rectangular prism 43 comprising quatz or optical glass 
and a CCD linear array sensor 45 is provided to the 
back surface part of said prism through an interference 
filter 44 while the arranging direction of the picture element 45 1 of the sensor 45 is allowed to 
cross the slit 42 at right angles. When sunrays are incident to the prism 43 , dispersion is 
generated and a phenomenon such that a refraction angle is different according to a wavelength 
is generated. The interference filter 44 limits the wavelength of sunrays incident to the sensor 
45 to reduce the influence of dispersion. Sunrays incident from the slit are received by the 
sensor 45 and the center of the expanse of sunrays in calculated from the output signal of the 
sensor 45 to detect a sun azimuth angle. 




